Berberis sect. Wallichianae are species of evergreen shrubs that in Taiwan are found in subalpine and montane-temperate areas and which have a notoriously controversial taxonomic history. Based on multivariate statistical analyses of morphometric data and an explicitly stated species criterion, the taxonomy of the group in Taiwan and its close relative in Luzon (B. barandana) is revised and their endemicity is evaluated by molecular data. In addition to the six species recognized in the Flora of Taiwan (rbcL, ycf6-psbM, and psbA-trnH) place all Taiwanese species and B. barandana in a strongly supported clade derived from within the continental Asian species of sect. Wallichianae, indicating their independent evolutionary history and supporting their endemic status.
Introduction
Plants of the traditionally defined barberry genus, Berberis Linnaeus (1753: 330; Berberis s.s.) , are simple-leaved shrubs or rarely small tree-like bushes known for their characteristic 1-5-armed spines or spiniform structures at the stem nodes (Ahrendt 1961 , Landrum 1999 , Adhikari et al. 2012 , Pabón-Mora & González 2012 . With an estimated number of species ranging from 400 to 500, Berberis s.s. occurs widely across temperate, alpine, or semi-arid habitats of the Northern Hemisphere, with a secondary center of species diversity in the South American Andes (Ahrendt 1961 , Landrum 1999 , Adhikari et al. 2012 , Harber 2012 . Some recent treatments of Berberis (e.g., Laferrière 1997 , Marroquín & Laferrière 1997 , Whittemore 1997 , Stevens 2001 , however, favor the inclusion of the ca. 100-200 species (Ahrendt 1961) of the compound-leaved Mahonia Nuttall (1818: 211) within Berberis (i.e., Berberis s.l.) , as supported by molecular phylogenetic studies (Kim & Jansen 1998 , Kim et al. 2004 , Adhikari 2010 . Together with ca. 500-600 species, Berberis s.l. is the largest woody plant genus of the basal eudicots (Frodin 2004) .
Taxonomic history of Berberis sect. Wallichianae of Taiwan
Within Berberis s.s., species characterized by evergreen and coriaceous leaves, fascicled or solitary flowers, and blueblack to black fruits have long been assigned to section Wallichianae Schneider (1905: 400; Schneider 1939 , Ahrendt 1941 , 1961 , Chamberlain & Hu 1985 , Harber 2012 ), a prominent group comprising more than 75 taxa distributed in highlands and mountains of India, Nepal, Bhutan, Myanmar, Vietnam, China, Taiwan, Java, Sumatra, and Luzon (Chamberlain & Hu 1985 , Harber 2012 . Across the distributional range of sect. Wallichianae, the species in Taiwan have attracted much attention for their extensive morphological variation (Mizushima 1954 , Ahrendt 1961 , Chamberlain & Hu 1985 . The extent of morphological diversity of the group in Taiwan was first recogized by Ahrendt (1941) and Schneider (1942) and later summarized in Ahrendt's (1961) monograph where the seven recognized Taiwanese species were placed in six subsections. In contrast to Ahrendt's (1961) treatment, however, Chamberlain & Hu (1985) recognized only four species in Taiwan, all placed in the series Barandanae (Schneider) Chamberlain & Hu (1985: 538) of the subsection Wallichianae. The various classifications of the Taiwanese Berberis sect. Wallichianae are summarized in Table 1 . the polymerase chain reaction (PCR) of rbcL. For ycf6-psbM, the universal primers ycf6F (forward) and psbMR (reversed) outlined in Shaw et al. (2005) were used. For psbA-trnH, the primers psbA (forward) and trnH (reversed) in Kress et al. (2005) were adopted. All three chloroplast regions were PCR amplified in a 20 μL reaction. The PCR program for rbcL started with 5 min at 96°C, followed by 35 cycles containing 60 s at 94°C, 60 s at 55°C, and 70 s at 72°C, and a final step of 5 min at 72°C. For both ycf6-psbM and psbA-trnH, the program started with 5 min at 96°C, followed by 35 cycles containing 40 s at 94°C, 40 s at 55°C, and 40 s at 72°C, and a final step of 5 min at 72°C. Multiple sequence alignment was conducted by MUSCLE launched in MEGA5.05 (Tamura et al. 2011) under the default parameters, with subsequently manual adjustments. Indels and regions of ambiguous sites were excluded in all phylogenetic analyses. Statistics for molecular markers used in this study are given in Table 4 .
Phylogenetic relationships were reconstructed based on maximum likelihood (ML) and Bayesian MCMC inference with sequence data partitioned. The best nucleotide substitution models for both analyses were determined by jMODELTEST (Guindon & Gascuel 2003 , Posada 2008 . The model GTR+I+G was selected for rbcL, HKY+G for ycf6-psbM, and HKY for psbA-trnH. The program RAxML-HPC2 v7.2.7-3 (Stamatakis et al. 2008 ) was used to reconstruct the ML topology with 1000 boostrapping via the CIPRES Portals (http://www.phylo.org/index.php/portal/). For Bayesian MCMC inference, the consensus topology with posterior clade probability of each node was obtained by Mr.Bayes 3.2 (Ronquist & Huelsenbeck 2003) based on parameters setting as follows: random starting tree, 8,000,000 generation runs with sampling occurring every 1000 generations, and the first 5% of runs was discarded as burn-in. 
Results and Discussion
Multivariate statistical analyses Cluster analysis (CA) was first performed based on the matrix containing 99 specimens scored for four qualitative attributes (Appendix 1), including two vegetative attributes (VC and USL) and two fruit attributes (FS and FSH) . Fig.  1 illustrates diagnostic qualitative attributes. CA uncovered six major groups separated at 0.69 similarity level. Each of these groups can be described using a unique combination of attribute states. Group 1, with the type specimens of B. hayatana and B. formosana Li (1952: 41) included, was represented by specimens characterized by simple-vein type (Fig. 1A) , dull adaxial leaf surface (Fig. 1C & 1E) , and ellipsoid ( Fig. 1N ) and estylose ( Fig. 1O ) berries. Group 2 was represented by three specimens assignable to B. aristatoserrulata that were featured by complex-vein type (Fig.  1B) , dull adaxial leaf surface, and ellipsoid and estylose berries. Group 3 was represented by specimens possessing leaves of complex-vein type, shinning adaxial leaf surface (e.g., Fig. 1D & 1F) , and globose estylose berries (Fig. 1O) . Group 3 included no species hypothesis and was treated as a new species (i.e., B. pengii). Group 4, with types of B. tarokoensis Lu & Yang (1996: 581) and B. formosana Ahrendt (1961: 65) , and specimens assignable to B. barandana and B. kawakamii included, was featured by leaves of simple-vein type, and ellipsoid stylose berries. Group 5, with the type specimens of B. alpicola Schneider (1939: 253) , B. nantoensis Schneider (1939: 252) and specimens assignable to B. brevisepala included, was characterized by leaves of simple-vein type, shining adaxial leaf surface, and estylose, ellipsoid berries. Group 6, with specimens assignable to B. chingshuiensis and B. mingetsensis included, was characterized by leaves of complex-vein type, shining adaxial leaf surface, and ellipsoid estylose berries. Groups including only one species hypothesis (i.e., Group 2 and 3) were treated as confirmed species while second run of CA based on floral attributes was performed for groups encompassing more than one species hypothesis. As a result, additional group structures were only detected in Group 4 (27 specimens) based on shape of first-whorled sepal (FWS) at 0.85 similarity level. Subgroup 4a, characterized by triangular-oblong outermost sepals (Fig. 1L) , contained the specimens of B. kawakamii and type of B. formosana Ahrendt. Subgroup 4b included both types and specimens of B. tarokoensis and B. barandana that are featured by round (ovate to obovate) outmost sepals (e.g., Fig. 1M ).
BERBERIS SECT. WALLICHIANAE OF TAIWAN & LUZON
As multiple species hypotheses remained in Group 1, 5 and 6, and Subgroup 4a and 4b, PCAs or two-tailed t-test were applied to those groupings based on numerical matrix of continuous quantitative attributes. Consequently because no significant differences along quantitative attributes were detected (data not shown) in Group 1, B. formosana H.L.Li was synonymized under B. hayatana and B. formosana Ahrendt was lumped into B. kawakamii in Subgroup 4a. Within Subgroup 4b, however, two additional groupings, corresponding to B. tarokoensis and B. barandana, were validated by two-tailed t-test (p<0.001) by the number of spinules per centimeter (NSP) based on 47 specimens. Within Group 5 based on 23 specimens, a significant difference (p<0.001) in the average length of pedicel (PL) was detected by twotailed t-test between Subgroup 5a (represented by B. alpicola and B. brevisepala) and Subgroup 5b (represented by B. nantoensis). In Subgroup 5a, no more grouping structure could be validated by statistical tests using quantitative attributes based on 52 specimens, therefore B. alpicola was synonymized under B. brevisepala.
Although Group 2 (i.e., B. aristatoserrulata) and 3 (i.e., B. pengii) were statistically supported in CA, sterile specimens of group 2 and 3 are hard to be separated from Group 5. Thus, a matrix of 130 specimens including
specimens possessing the complex-vein type (Group 2, 3, 5 and 6) was assembled and analyzed based on a numeric matrix of seven continuous quantitative vegetative attributes (NSP, %ADBS, NSMWLBP, %DBMWB, %DBBSLB, %DBTSLB, and %LBMW; see Appendix 1) to test whether quantitative attributes could work well in uncovering further subordinate grouping structure. The outcome revealed five subordinate groups (Fig. 2) , corresponding to B. pengii (including the type specimen of B. aristatoserrulata), B. chingshuiensis, B. mingetsensis, and two that did not include any previous species hypotheses (labeled with white circles and black triangles in Fig. 2 ). These latter two subgroups were recognized as new species and named B. ravenii and B. schaaliae, respectively. The inclusion of the type of B. aristatoserrulata within Group 3 (Fig. 2) in the PCA indicates a high foliar similarity between the B. aristatoserrulata and B. pengii. Indeed, the treatment of B. aristatoserrulata in the Flora of Taiwan, 2 nd ed. (Lu & Yang, 1996) cited four specimens (Liu 513, Lu 13014 & 13594, and Wang et al. 9153 ) that are assignable to Group 2. Nevertheless, these two species are clearly distinguishable by their texture of upper leaf surface (dull in B. aristatoserrulata vs. shinning in B. pengii), the shape of first-whorled sepal (ovate in B. aristatoserrulata vs. triangular-oblong in B. pengii) and number of ovules (2-4 in B. aristatoserrulata vs. 6 or 8 in B. pengii).
Morphology
To aid species identification for Berberis sect. Wallichianae of Taiwan and Luzon, morphological attributes and their diagnostic values are discussed as follows:
Stem-The color of mature stems of new shoots can be yellow, yellowish grey, or brownish for most species in Taiwan (Fig. G ) except for B. ravenii which has purplish-red mature stems (Fig. H) .
Spines-The characteristic 3-armed spines at the stem nodes are always present, moderately developed for most species, except for B. hayatana and B. schaaliae. The spines of these latter two species are weakly developed, often being short and slender, or even sometimes absent. Particularly in B. schaaliae, small, palmate-like spines are often found. It is interesting to report that, as noticed by Ahrendt (1961) , the spineless or weak-spined species are generally found in moist environments. Berberis hayatana and B. schaaliae both thrive in the moist, wet forests of northeastern Taiwan.
Leaves-Leaves are elliptic, lanceolate, or obovate, with mean length ranging widely (Fig. 3 ) from 3.7 cm (B. brevisepala) to 13 cm (B. schaaliae). Although leaf shape alone usually does not provide sufficient diagnostic value (Landrum 1999 , Adhikari et al. 2012 , it remains essential as an initial tool for identifying certain species. For instance, the lanceolate to narrowly lanceolate leaves are mostly found in B. ravenii. Leaf margins, especially the number of spinules, have long been used for species delimitation in Berberis, and its range of variation is shown in Fig. 4 . Ahrendt (1961) classified leaf margins into three types: entire or nearly so, sparsely or remotely toothed, and densely toothed, providing a useful way for a quick and rough identification of Berberis species. Under Ahrendt's classification (1961) , eight species (B. nantoensis to B. mingetsensis in Fig. 4 ) fall into the category of sparsely or remotely toothed type and four (B. aristatoserrulata, B. pengii, B. schaaliae, and B. ravenii) are densely toothed type. Of the species in the former category, some specimens of B. brevisepala and B. mingetsensis are noted for bearing extremely long spinules exceeding 3 mm. In contrast, spinules in some specimens of B. hayatana are so reduced that they are almost invisible. Despite the existence of these extreme, a great extent of variation in the development of spinules was observed in the field, making spinule length a less reliable diagnostic character for species delimitation. Leaf apices in most species are acute to acuminate but mucronate leaf apices are found in some specimens of B. brevisepala, B. nantoensis, and B. ravenii. For a majority of species, petioles are lacking except for B. aristatoserrula and occasionally in B. pengii where the decurrent petiole can be up to 5 mm long. The adaxial surface of leaves is always glabrous. Nine species (i.e., B. brevisepala, B. chingshuiensis, B. kawakamii, B. mingetsensis, B. nantoensis, B. pengii, B. ravenii, B. schaaliae, and B. tarokoensis) have mostly shiny adaxial surface (Fig. 1D ), although this feature could be less apparent in specimens (Fig. 1F) and not so distinctively waxy-shining in fresh materials of B. tarokoensis. In Berberis aristatoserrulata and B. hayatana, the adaxial surface of leaves is dull in both fresh materials (Fig. 1C ) and herbarium specimens (Fig. 1E ). When exposed to sunlight, however, a silky luster is reflected from the dull surface (e.g., Fig. 7B ) of these two species, providing a useful tool for species identification in the field.
Patterns (Fig. 1A) . The complex-vein type, featured in B. aristatoserrulata, B. chingshuiensis, B. mingetsensis, B. pengii, B. ravenii, and B. schaaliae , is characterized by reticulate venation with secondary veins extending to the leaf margin or pinnate festooned and with/ without tertiary veins forming networks (Fig. 1B) . In most species, venation is more prominent abaxially with the exception of B. hayatana and B. tarokoensis (obscure in both sides) and B. schaaliae (prominent in both sides).
Inflorescences and flowers-Flowers are solitary or fascicled; however, rarely in B. mingetsensis and B. barandana highly reduced umbels are observed (Fig. 10F ). When such floral structure occurs, a pair of bracts was consistently observed (Fig. 1I) . At the tip of the pedicel subtending the flower, 1 or 2 (rarely 3) bracteoles (Fig. 1J) , termed 'prophyll' in Ahrendt (1961) and 'bractlet' in Ying (2011) and Harber (2012) , were observed in all species except for B.kawakamii, B. nantoensis and B. pengii). is counted outwardly and the term 'outermost' sepals (Adhakari et al. 2011 ) is used only when four or five whorls of sepals are present. Sepals are generally ovate or obovate (Fig. 1M ) and are consistent for the innermost two whorls within a flower except for two species B. kawakamii and B. pengii that are characterized by triangularly-oblong, or rarely linear first-whorled sepals (Fig. 1L , as indicated by black arrow). Sepals are usually longer or equal to petals except for the outmost sepals which are always shorter than the other sepals and petals.
As with all species of Berberis s.s. the petals are usually obovate but tend to be more elliptic in B. pengii and B. aristatoserrulata. The apex of petals can range from incised to narrowly incised, obtusely emarginated with acute lobes or acutely emarginated with obtuse lobes. Most species have distinct connectives beyond the anthers while the apices of them are generally truncate or truncate and shortly apiculate. Pistils are usually reddish tinged in B. kawakamii and B. pengii. The number of ovules varies from one to eight.
Fruit-Fruits are black or black purplish and globose or ellipsoid in shape. Hereby we define stylose as mature fruits with style on the ovary and its length is more than 0.5 mm, while estylose fruits are mature fruits without style or with indistinct style which is less than 0.5 mm. Most species have estylose berries (Fig. 1O ) except for B. kawakamii, B. tarokoensis, and B. barandana whose berries possess distinct short style (stylose; Fig. 1N ). Fruits are sometimes pruinose in certain species, though not constant.
Phylogenetic Analyses
In the only two genus-wide phylogenetic studies of Berberis s.l., B. kawakamii is the only species of sect. Wallichianae of Taiwan sampled (Kim et al. 2004 , Adhikari 2010 . In both studies, B. kawakamii was grouped in a strongly supported and yet internally unresolved clade composed of seven species of sect. Wallichianae based on ITS sequence data. Indeed the ITS sequence is identical in B. kawakamii and five other species (i.e., B. bergmanniae, B. julianae, B. pruinosa, B. sargentiana, and B. wallichiana) of this clade (Kim et al. 2004 ). Based on three chloroplast DNA sequence regions, both maximum likelihood (log likelihood score = -3986.85) and Bayesian analyses revealed similar topology with slightly differences in support values. The best-scored maximum likelihood tree with support values of both ML and BI analyses are depicted in Fig. 5 . Rooted by Mahonia oiwakensis, all sampled species of Berberis s.s. forms a well-supported clade in which the only deciduous species, B. angulosa, is found to be the sister group to the strongly supported clade (BS: 92; PP: 0.97) that was composed of species of sect. Wallichianae. Within the clade of sect. Wallichianae, relationships were largely unresolved. The western Chinese B. simulans Schneider (1939: 258) and the Vietnamese B. subacuminata Schneider (1913: 363) were placed basal to the successive grade composed of the remaining species (Fig. 5 ). All Taiwanese and Luzonese species were grouped in a clade with weak (BS: 56) or strong (PP: 0.99) support. Within this clade, although sequence divergences among species were low, all Taiwanese species differed from the Luzonese species. Additionally, although relationships among the Taiwanese species were largely unresolved, the eleven species were grouped into two clades, the first including the nine species characterized by the round first-whorled sepals (BS: 95; PP: 1.0) and the second comprising two species featured by the sharp-triangular first-whorled sepals (BS: 83; PP: 1.0).
The phylogenetic relationships revealed in current study clear suggest a single evolutionary origin for the species sect. Wallichianae distributed in the West Pacific islands of Taiwan and Luzon. The endemic status of these insular species from their continental relatives was also supported by the molecular data. Although relationships among these species remain resolved, the lack of phylogenetic resolution attest the artificial nature of Schneider's (1942 Schneider's ( , 1942 ) and Ahrendt's (1961) infrageneric taxonomy and instead favor the classification scheme of Chamberlain and Hu (1985) . The unresolved relationships and short terminal branches leading to most Taiwanese species of sect. Wallichianae further suggest a process of rapid species radiation for accounting their great morphological diversity. Unfortunately the unresolved relationship between the Luzonese and Taiwanese species restrain us from further inferring their biogeographic history. Berberis L. (1753: 330) . Type:-B. vulgaris Linnaeus (1753: 330) , lectotype (designated by Britton & Brown 1913: 127) .
Taxonomic treatment
Shrubs or sometimes small tree-like bushes, evergreen or deciduous, wood usually yellow. Stems and branches terete, angled, or sulcate, pale yellow, yellowish-brown or dark-reddish brown, dark red, or dark purple, turning into ash grey when older, usually verruculose on the shoots and mature stems. Spine 3-5-fid, palmate, or leafy, rarely absent. Leaves simple, alternate, in fascicles or in whorls, usually petiolate, margins entire, serrate, to spinose-toothed, venation pinnate, prominent or obscure. Flowers solitary, fascicled, or in racemes, umbels, or panicles. Bracts usually 1 or 2, smaller in size than sepals and petals. Bracteoles usually 1 or 2, smaller in size than sepals and petals. Flowers greenish yellow, yellow, or orange. Sepals in 3 or 4-merous, concolor with petals, outmost or outer sepals shorter than inner whorls of sepals and petals, middle sepals shorter than innermost sepals and petals, inner sepals usually slightly longer than petals. Petals 6 in two whorls, with a pair of nectariferous glands at the base of the adaxial surface. Stamens opposite to petals, anthers dehisced by valves. Ovary club-shaped and subbasal with ovules numbering in 1-12, rarely to 15 or more. Styles distinct or indistinct. Fruit a berry, red, purple, dark red, or black.
Key to the species of Berberis sect. Wallichianae of Taiwan and Luzon (Fig. 7 ) in its leaf shape and venation, differing from the latter by its dull upper surface of leaf and the shape of first-whorled sepal which is obovate.
Phenology:-Flowering April; Fruiting July, August. Distribution & habitat:-Berberis aristatoserrulata is distributed in eastern Taiwan where it is locally common in the understory of coniferous and broad-leaved mixed forests from 1500-2410 m.
Chinese name:-Proposed IUCN conservation status:-Data Deficient (DD). Berberis aristatoserrulata was rediscovered and confirmed in our trip to Guanmen Trail in 2014. It is currently only known from a few localities in eastern Central Mountain Range where it is locally abundant in the cloud forest belt. Because its natural distributional range and population sizes are insufficiently known, we propose a provisional IUCN category of DD for the species (IUCN 2012).
Notes:-Berberis aristatoserrulata was described based on a sine coll. specimen collected from an uncertain locality in the Central Mountain Range in 1910. Based on the history of early botanical explorations in Taiwan by Japanese collectors, the type specimen was most likely collected by Ushinosuke Mori. After a careful study of Mori's travel log (Mori 2000) , we identified that Guanmen Trail, an abandon track constructed in the late Qing Dynasty, was the most likely type locality (Fig. 6B ) and we were able to relocate the species there in the spring of 2014. Hayata (1913: 14) . Type:-TAIWAN. Mt. Morrison (in protologue), "Central Mountains" (translated from Japanese) on the type, 15 April 1910, U. Mori s.n. (holotype TI-02620!) (Fig. 8 ).
Berbers brevisepala
Heterotypic synonym:-Berbers alpicola Schneider (1939: 253 Evergreen shrub or occasionally small tree-like shrub 0.5-2 m tall. Mature stems brown or greyish, subterete, inconspicuous verruculose. Spines 3-fid, concolorous, 1.1-2.2 cm. Leaves subsessile; leaf blade obovate or elliptic, abaxially pale green sometimes pruinose, adaxially shiny green; 2.3-5.4 × 0.6-1.7 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped if present; base cuniform, margins slightly revolute, sparsely spinose with 2-7 spinules with 3-8 mm apart on each side, apex attenuate or mucronate. Inflorescence a fascicle, 3-5-flowered. Bracts absent. Pedicel pale green, 0.5-1.3 cm. Bracteoles usually 2, yellow or sometimes reddish tinged, triangular, 1.5 × 1 mm. Flowers bright yellow. Sepals in 4 or 5 whorls, outermost sepals of both 4-and 5-whorled flowers yellow with reddish-tinge triangular 1.5-2 × 1-1.5 mm, for flowers with 5-whorled sepals, the 4-whorled sepals yellow sometimes with reddish-tinge ovate 2.5 ×1.5 mm, the third-whorled sepals of both 4-and 5-whorled flowers yellow ovate 3.5 × 2.5 mm, sepals of the innermost two whorls yellow obovate 4-6 × 2.5-4 mm. Petals obovate, 4.5 × 3.5 mm, base clawed with a pair of ovoid nectaries, apex incised or acutely emarginated. Stamens pale yellow ca. 3.5 mm, anther connective of stamen distinct, apex truncate or slightly apiculate. Pistil 4 mm long. Ovules 3, 4 or 6. Berries black, ellipsoid ca. 5 × 3.5 mm, not pruinose, estylose, or occasionally up to 0.9 mm long.
Distinguishing features:-Given the wide distributional and elevational ranges of the species, it is not surprising that B. brevisepala is highly variable both among populations and within an individual plants, as shown by the type specimen (Fig. 8C ). At the upper distributional limit (i.e., 3700 m), plants of B. brevisepla tend to possess smaller leaves (Fig. 8A ) and such individuals were previously identified as B. alpicola (see Notes). Berberis brevisepala was often misidentified as B. kawakamii, or more frequently as B. nantoensis when reproductive organs are absent. However, B, brevisepala differs from B. kawakamii obviously by its outer ovate sepals (v.s. narrow-triangular or rarely linear sepals in B. kawakamii) and from B. nantoensis by its much longer pedicels and the numbers of whorls of sepals.
Phenology:-Flowering May-August; Fruiting August-November. Distribution & habitat:-Berberis brevisepala grows in subalpine meadows and the understory of coniferous forests throughout the major high mountain systems of Taiwan from 2100 to 3700 m (Fig. 6E) . It is usually a small shrub less than 1 m tall; however, individuals more than 2 m tall can be found in wind-sheltered sites such as wet basins or stream valleys.
Chinese name:-Proposed IUCN conservation status:-Nearly Threatened. Berberis brevisepala is common in subalpine and alpine regions along major high mountains in Taiwan, growing into small colonies in its habitats. Although most high mountain areas are under protection in Taiwan, the high mountain ecosystem is currently threatened by global climate change. We therefore propose a provisional IUCN category of NT for the species (IUCN 2012).
Notes:-Berberis brevisepala was described based on Mori s.n. 1910, a specimen represented by leafy branches and fascicles of flowerless pedicels or early developing fruits. In the protologue of the species, no information regarding its floral ("Flores non visi") and fruit morphology was provided (Hayata 1913) . The species status of B. brevisepala had long been controversial; the species had been synonymized under B. kawakamii or expanded to included B. alpicola (Table 2) . Because of the absence of flowers and fruits, the type specimen of B. brevisepala (Mori s.n. 1910) could not be included into our multivariate statistical analyses. Our initial attempt to visit the type locality was also hindered by the fact that the information given in the protologue (Mt. Morrison) is not found on the collection label which records only the 'Central Mountains'. By analyzing Mori's travel log (Mori 2000), we identified Danda Major Wildlife Habitat (Danda MWH; Fig. 6A & 6E) as most likely type locality of B. brevisepala and this conjecture was confirmed when plants possessing similar leaves to the type specimens were located in this area in April 2014.
With plants collected from Danda MWH (Guanmen Expedition- Harber & Yu 9, 10, 11) included, multivariate statistical analyses identified one grouping (Subgroup 5a) composed of specimens assignable to both B. brevisepala and B. alpicola (type included). Because no attributes could consistently separate B. brevisepala from B. alpicola, the latter species is synonymized under the former. Under this new circumscription, B. brevisepala has a wide distributional and elevational ranges and plants occurring in the upper distributional limits (ca. 3700 m), previously known as B. alpicola, tend to have much smaller leaves (Fig. 8A) . Additionally, it was also noted in the protolouge of B. alpicola (Schneider 1939 (Schneider , 1941 and some cultivated plants of 'B. alpicola' in U.K. also possess stylose berries with short style (Julian Harber, pers. comm. Yu 9, 10, 11 (TAI) . Shimizu (1963: 29) . Type:-TAIWAN. Pref. Hualien, the summit of Chingshuishan, ca. 2400 m alt., 1 May 1961, T. Shimizu 12520 (holotype KYO-00022300!, isotype TI-02621!) (Fig. 9A-F) .
Berberis chingshuiensis
Small evergreen shrub usually 0.5-1 m tall. Mature stems brown or greyish, subterete, inconspicuously verruculose. Spines 3-fid, concolorous, 0.5-1.2 cm. Leaves subsessile; leaf blade elliptic, abaxially pale green sometimes pruinose, adaxially green; 2.4-5.7 × 1.1-1.7 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped and multi-festooned, the tertiary veins weakly reticulate if present; base cuneate, margins sometimes revolute and remotely spinose with spinules of 6-11 with 3-7 mm apart on each side, apex acute or obtuse. Inflorescence a fascicle, 3-6-flowered. Bracts absent. Pedicel red, 1.3-1.4 cm. Bracteoles 2 if present, yellow or sometimes with reddish-tinge, triangular, 1.5 × 1 mm. Flowers yellow. Sepals in 3 whorls, outer sepals yellow sometimes with reddish-tinged ovate 2.5 × 2 mm, middle sepals yellow elliptic 5.5 × 3.5 mm, inner sepals yellow obovate 7 × 6 mm. Petals elliptic, 5.5 × 4 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised and acutely emarginated. Stamens pale yellow ca. 4 mm, anther connective of stamen distinct, apex truncate. Pistil 4 mm long. Ovules 3. Berries black, ellipsoid ca. 5.5 × 4 mm, not pruinose, estylose.
Distinguishing features: Most herbarium specimens identified as B. chingshuiensis in Taiwan are B. schaaliae (see below). Berberis chingshuiensis can be easily distinguished from B. schaaliae by its sparsely to remotely spinose leaves (vs. densely spinose leaf margins in B. schaaliae; Fig. 9F vs. 9G) and differs from another similar species, B. tarokoensis, by its complex-veined leaves, estylose berries, and relative few number (3) of ovules [vs. simple-veined leaves, stylose berries, and more ovules (6 or 8) in B. tarokoensis]. When growing on exposed windy slopes, some individuals of B. chingshuiensis develop leaves with more or less revolute margins, rendering them likely misidentified as B. nantoensis.
Phenology:-Flowering April-May; Fruiting May. Distribution & habitat:-Berberis chingshuiensis is a rare species restricted to the exposed limestone outcrops of Taroko Gorge of eastern Central Mountain Range (Fig. 6C ) from 1500 to 2400 m where it is co-distributed with B. tarokoensis (Fig. 6E) .
Chinese name: Proposed IUCN conservation status:-Critically Endangered [CR B1ac(iv)]. Berberis chingshuiensis is known only from type locality and a few peaks nearby where it is distributed as scattered individuals. The narrow distribution range and low number of mature individuals prompt us to list it at the provisional IUCN category of CR (IUCN 2012), despite the area being protected within the range of Taroko National Park.
Notes: In the protologue, Shimizu (1963) notes the deposition of two isotypes in SHIN and TAI; however, no such materials are found in either SHIN (J. Harber, pers. comm.) Mizushima (1954: 31) . Type:-TAIWAN. Taihoku (Taipei), Taiheizan (Taipingshan), Ratogun (Lo-Tong), 17 May 1917, Hayata s.n. (holotype TI!) (Fig. 10A-C) . Li (1952: 41) , nom. illeg. non B. formosana Ahrendt (1941: 24) Evergreen shrub 0.5-1.6 m tall. Mature stems brown to reddish-brown, subterete, not verruculose. Spines 3-fid, concolorous, 0.6-2.3 cm. Leaves subsessile; leaf blade elliptic to narrowly-elliptic, abaxially green sometimes pruinose, adaxially dull dark green; 2.1-6.9 × 0.7-2.1 cm, thin-leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped if present; base cuniform, margins sometimes slightly revolute and remotely spinose with spinules of 3-11 with 2.5-7.0 mm apart on each side, apex acute or acuminate. Inflorescence a fascicle, 4-7-flowered. Bracts absent. Pedicel pale green, 0.6-1.7 cm. Bracteoles absent or 2, 3, red, triangular, 1.5 mm × 1 mm. Flowers bright yellow. Sepals in 2 whorls, outer sepals yellow with reddish-tinged ovate 3.5 × 2 cm, inner sepals yellow obovate 4.5 × 3 mm. Petals obovate, 4.5 × 3 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised. Stamens pale yellow ca. 3 mm, anther connective of stamen distinct, apex truncate. Pistil 4 mm long. Ovules 2 or 4. Berries black, ellipsoid ca. 7 × 4 mm, not pruinose, estylose.
Berberis hayatana

Heterotypic synonym:-Berberis formosana
Distinguishing features: Berberis hayatana was synonymized under B. mingetsensis in Lu & Yang (1996) and Yang et al. (1997) ; however, it can be easily distinguished from the latter by its unique dull adaxial leaf surfaces and generally shorter pedicels (0.6-1.7 vs. 1.3-2.8 cm). In areas of the northern Taiwan where winter northeastern monsoon are strong, B. hayatana can be found as low as 700 m. Notably, some individuals of B. hayatana from extreme humid environments (e.g., Yaungyang Lake, Lalashan) possess leaves with narrow-elliptic or lanceolate leaves with weakly developed spinose leaf margin.
Phenology:-Flowering February-May; Fruiting September-to February of the following year. Distribution & habitat:-Berberis hayatana is relatively common in the understories of wet broad-leaved and coniferous and broad-leaved mixed forests from 700 to 2200 m in the northern Syue Mountain Range and northeastern Central Mountain Range (Fig. 6B) .
Chinese name: Proposed IUCN conservation status:-Nearly Threatened. Berberis hayatana is common in mountain areas of the northeast Taiwan, usually growing into large colonies. Although abundant, populations distributed in lower elevation are potentially threatened by human disturbance. Therefore we propose a provisional IUCN category of NT for the species (IUCN 2012).
Notes: Berberis hayatana Mizushima was described by Mizushima (1954) Hayata (1911a: 24-25) . Type:-TAIWAN. Monte Morrison, ad 9000 ped. alt., Oct 1906, T. Kawakami 1941 (holotype TI-02622!) (Fig. 11A-C) . Evergreen shrub or small tree-like shrub 0.5-3 m tall. Mature stems greyish or brownish-yellow, inconspicuously verruculose. Spines 3-fid, concolorous, 0.8-2.7 cm. Leaves subsessile; leaf blade elliptic, elliptic-obovate, oblong, oblong-lanceolate, lanceolate, abaxially pale green, adaxially green; 2.9-7.2 ×0.8-2.0 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped; base cuniform or attenuate, margins remotely spinose with spinules of 5-15 with 2.5-6.0 mm apart on each side, apex acuminate. Inflorescence a dense, congested fascicle of 6-12 flowers. Bracts absent. Pedicel red, 0.3-1.2 cm. Bracteoles absent. Flowers yellow. Sepals in 3 whorls, outer sepals yellow with reddish-tinged narrowly-triangular or rarely linear 3-6 × 1 mm, middle sepals yellow triangularly-oblong 5 × 2 mm, inner sepals yellow narrowly obovate 5.5 × 2.5 mm. Petals narrowly-oblong 5 × 1.5 mm, base clawed with a pair of ovoid nectaries very close to each other, apex incised with obtuse lobes. Stamens pale yellow ca. 3 mm, anther connective of stamen distinct, apex truncate. Pistil 4 mm long usually with reddish-tinged. Ovules 2 or 3. Berries black, ellipsoid ca. 5 × 3.5 mm, sometimes slightly pruinose, stylose ca. 0.5-1 mm.
Berberis kawakamii
Distinguishing features: The combination of triangular-oblong outer sepals and a densely fascicled inflorescence makes this an easily distinguished species (Fig. 1L & 11B) . Early literatures often allied B. kawakamii with the Filipino B. barandana (Hayata 1908 , Kawakami 1910 , such as those by Merrill (1923) who stated that "I failed to find any reason for distinguishing the Formosan B. kawakamii Hayata." However, these two species can easily be differentiated by the shape of outer sepals and as noted above molecular analysis places them in different clades (Fig. 5) .
Phenology:-Flowering March-May, August; Fruiting January, April-July, August-December. Distribution & habitat:-Berberis kawakamii is very well represented in herbaria of Taiwan and is undoubtedly the commonest species of sect. Wallichianae in Taiwan, occurring throughout all major mountain systems north of Beinanchushan from 1600 to 3100 m (Fig. 6A & D) . Across its wide distributional ranges, B. kawakamii is found in various habitats, ranging from subalpine and alpine meadows, montane coniferous forests, to coniferous and broad-leaved mixed cloud forests and exhibits substantial local morphological variation in both height and leaf shapes and size.
Chinese name: Proposed IUCN conservation status:-Nearly Threatened. Berberis kawakamii is common throughout major high mountains of Taiwan, usually growing into large colonies. However, the high mountain ecosystem of Taiwan is potentially threatened by the effect of global climate change, we therefore propose a provisional IUCN category of NT for the species (IUCN 2012).
Notes: Berberis kawakamii var. formosana (Ahrendt) Ahrendt was first synonymized under B. kawakamii Hayata by Li (1963) , a treatment that is confirmed by our multivariate statistical analyses. The name 'Berberis miyabei Kawakami' in sched. was discovered on a specimen of B. kawakamii with the label 'T. Hayata (1915: 4) . Type:-TAIWAN. Arisan, Mingetsukei, April 1914, Hayata s.n. (holotype TI-02625!) (Fig. 10D-H) .
Berberis mingetsensis
Evergreen shrub, semi-prostate, 0.5-1.5 m tall. Mature stems brown or pale yellow, subterete, not verruculose. Spines 3-fid, concolorous, 0.5-2.2 cm. Leaves subsessile; leaf blade narrowly-elliptic to elliptic or sometimes lanceolate, abaxially green and usually strongly pruinose, adaxially dark green; 5.8-9.0 × 1.3-2.9 cm, thinly-leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped and muliti-festooned, the tertiary veins weakly reticulate if present; base cuneate, margins remotely spinose with spinules of 7-16 with 3.0-9.0 mm apart on each side, apex acuminate or mucronate. Inflorescence a fascicle or rarely a highly reduced umbel, 4-8-flowered. Bracts 1 or 2 if present, pale green or yellow with reddish-tinged narrowly-triangular 2 × 1 mm. Pedicel pale green with partly red, 1.3-2.8 cm. Bracteoles 2 or 3, red, triangular, 1.5 × 1 mm. Flowers bright yellow. Sepals in 3 whorls, bright yellow, outer and middle sepals usually outwardly revolute, outer sepals yellow usually with reddish-tinged ovate 3 × 2 mm, middle sepals yellow ovate 5 × 3.5 mm, inner sepals yellow obovate or elliptic 6.5 × 4.5 mm. Petals elliptic, 4.5 × 3 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised. Stamens pale yellow ca. 4 mm, anther connective of stamen distinct, apex truncate. Pistil 5 mm long. Ovules 6. Berries black or dark blue, ellipsoid ca. 7 × 4.5 mm, more or less pruinose, estylose.
Distinguishing features: Berberis mingetsensis is similar to B. ravenii, differing from the latter by its remotely spinose margin of leaves.
Phenology:-Flowering March-April, December; Fruiting May, September. Distribution & habitat:-Berberis mingetsensis is an understory shrub of the coniferous and broad-leaved mixed forest of 2300 to 2800 m. Most individuals are found from Taiwan Pleione Nature Reserve (TW Pleione NR) of Alishan ( Fig. 6A & 6C) , especially from along the Mienyueh Spur Line of Alishan Forest Rail System, with the exception of a small, disjunct population in Nantou County.
Chinese name: Proposed IUCN conservation status:-Critically Endangered [CR B1a+c(ii, iii)]. Berberis mingetsensis is known only from two restricted localities in Chiayi and Nantou County where they occur as scattered individuals on the mountain ridges or along the abandoned railway. Habitat disturbance brought about by tourists and development of the railway construction in Alishan areas may have a negative impact on the survival of the species (IUCN 2012) . Notes: This rare species has an early and complicated taxonomic history (Table 2) . Mizushima (1954) argued that Berberis mingetsensis is very similar to the Chinese species B. bicolor, though he refrained from uniting the two. This was clearly a mistaken since B. bicolor is unique in being the only species in the whole genus with flowers that are white and red whereas the flowers of B. mingetsensis are yellow. Unfortunately, Mizushima's (1954) statement was taken into action by Liu (1960 Liu ( , 1976 , whose treatment also followed in Liu & Liao (1980) and Liu et al. (1988 Liu et al. ( , 1994 . Subsequently B. mingetsensis was synonymized under B. aristatoserrulata without explanation by Chamberlain & Hu (1984) and this was followed by Ying (2001 Ying ( , 2011 . In 1963, Li corrected the species epithet to 'mingetsuensis', as to make it conform to the spelling of its type locality 'Mingetsukei' (which literally means Mingetsu 'creek') and this was followed by Lu & Yang (1996) , Yang et al. (1997), and Lu et al. (2010) . However there is no reason to believe Hayata's use of 'mingetsensis' was not intentional since he also applied it to his Rubus mingetsensis Hayata (1915: 40-42) whose type was also collected in Mingetsukei. One possible explanation for his leaving out the letter 'u' from these two names is because there is no difference between the Japanese pronunciation of 'mingetsuensis' and 'mingetsensis. Schneider (1939 : 252) = Berberis densifolia Byhouwer (1928 [non B. densifolia Rusby (1920: 16) ]. Type:-TAIWAN. Nanto, Mount Kiraishui, 3500-3600 m, 6 March 1918, Wilson 10074 (holotype A-00038729!, isotype BM-000810310!, PNH-28859!, US-1053600, n.v., image seen) (Fig. 12A-C) . the secondary veins pinnate but not jointly together; base cuniform, margins usually strongly revolute, entire or remotely spinose with spinules of 1-4 with 4.0-18.0 mm apart on each side, apex acute, mucronate to obtuse. Inflorescence a dense, congested fascicled of 7-9 flowers. Bracts absent. Pedicel pale green, 0.2-0.3 cm. Bracteoles absent. Flowers bright yellow. Sepals in 3 whorls, outer sepals yellow with partly reddish-tinged ovate 4 × 3 mm, middle sepals yellow obovate 6 × 3 mm, inner sepals yellow obovate 8 × 4 mm. Petals elliptic, 6 × 4 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised or emarginated with acute lobes. Stamens pale yellow ca. 3 mm, anther connective of stamen distinct, apex truncate. Pistil 4 mm long. Ovules 2 or 3. Berries black or dark blue, sub-globose ca. 6 × 5 mm, sometimes pruinose, estylose.
Berberis nantoensis
Distinguishing features: Berberis nantoensis is easily recognized by its dense, congested fascicle inflorescence, short-pediceled flowers, and revolute leaf margins, although the last feature is occasionally found in B. chingshuiensis, B. kawakamii, and B. schaaliae.
Phenology:-Flowering January, March-June; Fruiting January, July-December. Distribution & habitat:-Berberis nantoensis are shrubs or occasionally tree-like shrubs mainly distributed in subalpine meadows, exposed rocky habitats, and the understories of coniferous forests from 2000 to 3300 m in Syue and Central Mountain Ranges (Fig. 6C) .
Chinese name: Proposed IUCN conservation status:-Vulnerable [VU B1b(iii)c(iii)]. Berberis nantoensis usually occurs as scattered individuals in subalpine and alpine regions in major high mountains of Taiwan. Although most high mountain areas are under protection in Taiwan, this species is potentially under risk due to its restricted and scattered distributional ranges. We propose a provisional IUCN category of VU for the species (IUCN 2012) . Evergreen shrub or small tree-like shrub, 1.5-4 m tall. Mature stems yellowish-brown, not verruculose. Spines 3-fid, concolorous, 0.8-1.8 cm. Leaves subsessile or sometimes with short petioles ca. 2-5 mm; leaf blade elliptic or narrowlyelliptic, abaxially pale green sometimes pruinose, adaxially shiny green; 4.4-8.9 × 1.4-2.6 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped and multi-festooned, the tertiary veins weakly reticulated; base cuniform, margins densely spinose with spinules of 13-27 with 1.5-3.5 mm apart on each side, apex acute or attenuate. Inflorescence a fascicle, 4-7-flowered. Bracts absent. Pedicel pale green, 0.4-1.6 cm. Bracteoles absent. Flowers yellow. Sepals in 3 whorls, outer sepals with midveins slightly raised yellow or reddish tinge narrowly-triangular or triangularly-oblong 5 × 1 mm, middle sepals yellow or reddish tinge ovate 7.5 × 2.5 mm, inner sepal yellow obovate 8 × 4 mm. Petals elliptic, 7 × 4 mm, base clawed with a pair of narrowly-ovoid nectaries very close to each other, apex acutely emarginated with margins slightly ragged. Stamens bright yellow ca. 5 mm, anther connective of stamen distinct, apex truncate. Pistil 5.5 mm long, usually red. Ovules 6 or 8. Berries black, globose or sub-globose ca. 10 × 10 mm, more or less pruinose, estylose.
Phenology:-Flowering April-May; Fruiting April-June, October, November. Distribution & habitat:-Berberis pengii is large understory shrubs of 1-2 m tall commonly found in the coniferous and broad-leaved mixed forests in the southern Central Mountain Range at 2100 to 2500 m (Fig. 6B) . Lu & Yang (1996: 581) . Type:-TAIWAN. Hualien, Yenhai Logging Trail, Lu 23713 (holotype TAIF-76154!) (Fig. 12D-F) .
Berberis tarokoensis
Evergreen shrub ca. 0.5 m tall. Mature stems reddish-brown, subterete, not verruculose. Spines 3-fid, concolorous, 0.3-1.4 cm. Leaves subsessile; leaf blade elliptic, abaxially pale green not pruinose, adaxially dark green; 2.7-4.6 cm × 0.8-1.2 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins indistinct, the secondary veins usually obscure but if present, pinnate not jointly looped; base cuniform, margins sometimes slightly revolute, entire or remotely spinose with spinules of 1-8 with 4-10 mm apart on each side, apex acute to acuminate. Inflorescence a fascicle, 2-7-flowered. Bracts absent. Pedicel red to reddish purple, 1.2-1.4 cm. Bracteoles 1-3 if present, yellow or sometimes reddish tinge triangularly-ovate 1.5 × 1.5 mm. Flowers bright yellow. Sepals in 3 whorls, outer sepals yellow usually with reddish-tinged elliptic or ovate 3 × 2.5 mm, middle sepals yellow elliptic 4.5 × 3 mm, inner sepals yellow obovate 5 × 4.5 mm. Petals obovate, 4 × 3 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised or acutely emarginated. Stamens pale yellow ca. 4 mm, anther connective of stamen distinct, apex slightly apiculate. Pistil 5 mm long. Ovules from 6 or 8. Berries dark purple, ellipsoid ca. 7 × 5.5 mm, more or less pruinose, stylose ca. 1-1.3 mm.
Distinguishing features: Berberis tarokoensis is characterized by its obscure leaf venation; though this particular characteristic can also be found in B. nantoensis and in the highly variable B. brevisepala. Nevertheless, B. tarokoensis can also be distinguished by its unusually large number of ovules and its dark purple fruits with a pronounced style (Fig. 12F) .
Phenology:-Flowering February-April; Fruiting April-June, August. Distribution & habitat:-Berberis tarokoensis is a low growing shrub rarely more than 50 cm tall and is sparsely distributed in the Syue and Central Mountain Ranges, with most populations being found on bare limestone terrains exposed to constant rainfall on the side of the Taroko Gorge (Fig. 6E) , from 1200 to 2200 m, with one exceptionally low collection from 500 to 800 m (Lu 22029) and a disjunct population from northern Taiwan (Yang 2843) . Vidal (1886: 45) .Type:-PHILIPPINES. Luzon, Mt. Province, Distr. Lepanto, Iloeas N. Luzon, November 1884 , Vidal 1911 (K-000644928!, lectotype (designated by Ahrendt 1961 , isolectotypes A-00038831!, MA-728006, n.v., image seen) (Fig. 11D-H) .
Berberis barandana
Evergreen shrub ca. 1.5-2.5 m tall. Mature stems brown, subterete, not verruculose. Spines 3-fid, concolorous, 0.8-1.7 cm. Leaves subsessile; leaf blade elliptic, abaxially pale green not pruinose, adaxially dark-green; 3.8-7.6 × 0.9-2.4 cm, leathery; midvein abaxially raised and adaxially impressed, lateral veins slightly raised, the secondary veins pinnate, jointly looped; base cuneate to cuniform, margins remotely spinose with spinules of 4-12 with 2-6 mm apart on each side, apex acuminate. Inflorescence a fascicle, 1-12-flowered. Bracts 2 if present, narrowly-ovate, yellow partially red 1.5 × 1 mm. Pedicel pale green, 1.2-3 cm. Bracteoles absent, 2 or 3, red or yellow with reddish tinge narrowly-ovate 1.5 × 1 mm. Flowers bright yellow. Sepals in 4 whorls, the outermost sepals yellow with reddish tinge narrowly-ovate to elliptic 2.5 × 1.5 mm, outer sepals yellow usually with reddish tinge ovate to elliptic 3.5 × 2.5 mm, middle sepals yellow obovate 4.5 × 3 mm, inner sepals yellow obovate 5 × 4.5 mm. Petals obovate to elliptic, 4.5 × 3.5 mm, base clawed with a pair of ovoid nectaries close to each other, apex incised or acutely emarginated. Stamens pale yellow ca. 4 mm, anther connective stamen of distinct produced, apex truncate. Pistil 5 mm long. Ovules 4. Berries black, ellipsoid ca. 7 × 4.5 mm, more or less pruinose, stylose ca. 0.5-1 mm.
Phenology:-Flowering January and March; Fruiting April-May, October-January. Distribution & habitat:-Berberis barandana is large shrub up to 1.5 m tall distributed in the mountainous areas of the Mountain and Benquet Provinces of Luzon in the Philippines, occurring on margins of cloud forest, sunny slopes and along roadsides, from 1800 to 2900 m. Proposed IUCN conservation status:-Vulnerable [VU B1ac (ii, iii) ]. Berberis barandana is almost always found associated with cloud forest, a highly threatened ecosystem in the Philippines due to rapid deforestation. We hereby propose a provisional IUCN category of VU for the species (IUCN 2012).
